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Let us denote by G(m, n) the family of all simple 3-poiytopes having ,just two 
types of faces, m-gons and n-gons. J. Z&s [3] proved that G(5; k) contains 
non-Hamiltonian members for all k, k 3 11, and asked among others the folfow- 
ing question: Do there exist non-Hamiltonian members in any of the families 
G(4; k) and G(3; k) for k 37? . 
We can prove the following ’ . 
Tborem I. G(4; k) contczim non-Hamhwtian members for akl odd k, k 3 9. 
We will prove this theorem here only for k = 9, by constructing an appropriate 
graph 2 in G(4; 9). In a later paper we will show 
The~mm 2. The shortness exponent (see [l]) of the family G(4;k) is smaller than 
1 for all odd k, k 3 17. 
Theorem 2 answers another qjzestion c3f J. I&&s 133, namely:- “Let P(rz) denote 
the family of all ‘the simple 3-polytopes having at tiost ti different ypes of faces. 
Find the minimum n for which the shortness exponent a(P(n)) < 1.” Theorem 2 
shows that this minimal n is equal to 2, because P(I) consists only of three of the 
five Platonic polyhedra. 
Proof of ‘I’heomm 1. It is well known (see [2]) that Grinberg’s graph G (see Fig. 
1) is non-Hamiltonian, We shall replace the vertices of G marked by black rings 
and three integers, by suitable graphs such that the arising 3-polytope contains 
only 4-gons and I)-gons. We start with the graph (2,3,4) of Fig. 2. The notation 
(i, j, k) indicates a .graph which contains only 4-gons and 9-gons in its interior, and 
the numbers of vetiices;, b&w$en the three pairs ft>f half-edges aiong the exterior 
faces are i, j and k. Obviously the order of i, j, k is unimportant. We restrict 
attention to 2 s i, j, k s 7. Fig. fi shows ~1 (3,3,3). 
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To construct Z we need only the three graphs (2,4,5), (2, S, S), (5,5,5) in 
accordance with Fig. 1. To obttin these three graphs we need the following 
operations. 
a: If a (2, j, k j is given, it is possible to construct a (2, j + 1, k i- l), see Fig. 4. 
Hence we already have a (2,4,5). 
b: If a (i, j, k) is given, it is possible to construct a (9 - i, j -t- 2,, k +2), see Fig. 5. 
c: If a (7, j, k) is given, it is easy to construct a (2, j-b 1, k + 1) by &sing the 
e,uterior face having 7 vertices by an edge, to obtain a 9-gon. 
Starting with a (2,3,4j we obtain (4,5,5) by b, (6,4,7) by b, (7, S, 2) by c, 
(2,6,3) by c, (4,3,5) by b. By means of the construction of Fig. 6 we obtain a 
(4,4,7) and then a (2,5,5) by c.. In accordance with Fig. 7 we obtain a (5,&S). 
This completes the proof of Theorem 1. 
‘1x1 a similar way we can construct gaphs in G(4, k) without Hamiltonian 
circuits for any odd k, k 2 11. 
The famous conjecture of Barnette: “Every bipartite simple 3-13otytope is 
Hamiltonian” could now be formulated in 2 somewhat weaker versicn as: “The 
family G@; k) has for even k only Hamiltonian members”. 
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